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(54) METHOD FOR INSPECTING SOLDERED CONNECTION OF BGA PACKAGE /CSP AND 
MOUNT STRUCTURE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect a soldered 
connection of a BGA(ball grid array) package, a CSP 
(chip size package) by detecting a shadow of lead in a . Jjj 

solder alloy by an X-ray transmission apparatus. 
SOLUTION: X rays from an X-ray generation part 2 of 
an X-ray transmission apparatus 1 pass a sample 3 (a 
printed board with a BGA package or CSP mounted). A 
shadow of lead in a solder alloy is detected by a 
detection part 4. The detection result is displayed at a 
display apparatus 5 and printed to a recording medium 
by a printing apparatus 6. When the shadow of lead in 
the solder alloy of a low X-ray transmittance is output 
to the display apparatus 5 or printing apparatus 6 and 
the output result is observed, a soldered state can be 
inspected. Whether or not the soldering is good can be 
detected from whether the shadow is light or dark, etc. 
Moreover, a soldered connection state of a soldered part 
of the outermost periphery is visually inspected by 
setting a reflecting mirror in the outer periphery of the 

BGA package or CSP. Accordingly, a soldered state of an electrode in the outermost periphery 
can be confirmed visually. 
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(54) METHOD FOR INSPECTING SOLDERED CONNECTION OF BGA 
PACKAGE /CSP AND MOUNT STRUCTURE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect a soldered connection of a BGA(ball grid 
array) package, a CSP(chip size package) by detecting a shadow of lead in a 
solder alloy by an X-ray transmission apparatus. 

SOLUTION: X rays from an X-ray generation part 2 of an X-ray transmission 
apparatus 1 pass a sample 3 (a printed board with a BGA package or CSP 
mounted). A shadow of lead in a solder alloy is detected by a detection part 4. 
The detection result is displayed at a display apparatus 5 and printed to a 
recording medium by a printing apparatus 6. When the shadow of lead in the 
solder alloy of a low X-ray transmittance is output to the display apparatus 5 or 



printing apparatus 6 and the output result is observed, a soldered state can be 
inspected. Whether or not the soldering is good can be detected from whether 
the shadow is light or dark, etc. Moreover, a soldered connection state of a 
soldered part of the outermost periphery is visually inspected by setting a 
reflecting mirror in the outer periphery of the BGA package or CSP. Accordingly, 
a soldered state of an electrode in the outermost periphery can be confirmed 
visually. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The soldered-joint inspection approach of of the BGA package / CSP 
characterized by what radioparency equipment (1) performs radioparency, 
shading for lead in a solder is detected in the soldered-joint inspection approach 
of a BGA package / CSP, and a soldering condition is inspected for. 
[Claim 2] The soldered-joint inspection approach of of the BGA package / CSP 
according to claim 1 characterized by what radioparency is performed between 
electrodes (11), shading between electrodes (1 1) is detected, and solder short- 
circuit is inspected for. 
[0003] 

[Claim 3] The soldered-joint inspection approach of of the BGA package / CSP 
according to claim 1 characterized by what radioparency is performed to an 
electrode (11), shading of an electrode (11) is detected, and solder unarrival is 
inspected for by the contrast of a solder profile. 

[Claim 4] The soldered-joint inspection approach of of the BGA package / CSP 
according to claim 1 characterized by what radioparency is performed to an 
electrode (11), shading of an electrode (11) is detected, and non-melting solder 
is inspected for with the configuration of a solder profile. 
[Claim 5] The soldered-joint inspection approach of of the BGA package / CSP 
according to claim 1 characterized by what radioparency is performed between 
electrodes (1 1), shading between electrodes (1 1) is detected, and an isolation 



solder ball is inspected for. 

[Claim 6] The soldered-joint inspection approach of of the BGA package / CSP 
characterized by what a reflecting mirror (21) is installed in the periphery of a 
BGA package or CSP, and is done for the visual inspection of the soldered-joint 
condition of a BGA package or the outermost periphery soldering section (24) of 
CSP. 

[Claim 7] Mounting structure of the BGA package / CSP characterized by what is 
mounted in the mounting structure of the BGA package / CSP which carried out 
double-sided mounting of a BGA package or CSP, without putting a BGA 
package or CSP on the front flesh side of a printed circuit board (23). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the soldered-joint inspection 
approach and its mounting structure of the BGA package / CSP which makes 
possible soldering visual inspection of a BGA (Ball Grid Array) package or CSP 
(Chip Size Package). 



[0002] 

[Description of the Prior Art] A BGA package and CSP equip the components 
inferior surface of tongue with the grid-like land electrode and the solder ball. In 
mounting to a printed wired board, a soldered joint is carried out by printing 
cream solder and performing reflow heating on a printed wired board. 
[0003] Drawing 5 shows the mounting gestalt Fig. of a BGA package / CSP, this 
drawing (a) shows cream solder printing, this drawing (b) shows a BGA package 
/ CSP loading, and this drawing (c) shows the soldered-joint condition, 
respectively. 

[0004] In this drawing (a), the cream solder 41 is printed to the footprint 43 
formed in the printed wired board 42. In this drawing (b), a BGA package / 
CSP46 was equipped with the electrode 47, and has formed the solder ball 48 in 
the electrode 47 further. A BGA package / CSP46 readjusts a location, and is 
carried in a printed wired board 42 so that this solder ball 48 may counter with 
the footprint 43 of a position. Then, in this drawing (c), a soldered joint is 
performed by performing reflow heating. 

[0005] In this drawing (c), in the soldered-joint condition, the path clearance H of 
a BGA package / CSP46, and a printed wired board 42 is about 0.5mm in a BGA 
package, and is about 0.3mm in CSP. Moreover, the pitch L of an electrode is 
about 1.27mm in a BGA package, and is about 1.0mm in CSP. 
[0006] As the connection-confirm approach of a BGA package / CSP, electric 
flow check or cross-section inspection of the soldering section was conducted. 
Although the former is a non-destructive test, it needs the great man day for the 
electric trial. The latter is a breakdown test and its effectiveness is bad. 
[0007] In the visual inspection of a soldered joint, the appearance test is more 
difficult for that the soldering section 50 to inspect on the inferior surface of 
tongue of a BGA package / CSP46 exists, and the path clearance H of a BGA 
package / CSP46, and a printed wired board 42 being very small. 
[0008] 

[Problem(s) to be Solved by the Invention] Like the above, there are the following 



troubles by the soldered-joint inspection approach of of the BGA package / CSP 
by the Prior art. 

[0009] 1) It is very difficult to carry out visual inspection of the soldering condition. 
[0010] 2) A great trial man day is needed or soldered-joint inspection is carried 
out with the bad test method of the manufacture yield. 
[0011] 

[Means for Solving the Problem] In order to solve the aforementioned trouble, the 
following means are taken in this invention. 

[0012] 1) In the soldered-joint symptom of a BGA package / CSP, perform 
radioparency, detect shading for lead in a solder, and carry out visual inspection 
of the soldering condition. 

[0013] Thereby, decision of a quality is attained by a transparency shadow shade 
etc. in the BGA package and the soldered-joint check of CSP by which a 
soldered joint is carried out with the rear face of a package. 
[0014] 2) Install a reflecting mirror in the periphery of a BGA package or CSP, 
and carry out visual inspection of the soldering condition of an outermost 
periphery electrode. 

[0015] This checks the soldering condition of an outermost periphery electrode 

visually. 

[0016] 

[Embodiment of the Invention] This invention takes the gestalt of operation as 
shown below. 

[0017] 1) As shown in drawing 1 , in the soldered-joint symptom of a BGA 

package / CSP, radioparency equipment 1 performs radioparency, detect 

shading for lead in a solder, and inspect a soldering condition. 

[0018] Thereby, decision of a quality is attained by a transparency shadow shade 

etc. in the BGA package and the soldered-joint check of CSP by which a 

soldered joint is carried out with the rear face of a package. Therefore, the 

appearance check of soldering can be performed easily. 

[0019] 2) As shown in drawing 2 (a), perform radioparency between electrodes 



11, detect shading between electrodes 11, and inspect solder short-circuit. 
[0020] Thereby, a short circuit inter-electrode with shadings, such as a mustache 
of solder, can be checked. 

[0021] 3) As shown in drawing 2 (b), perform radioparency to an electrode 11, 
detect shading of an electrode 1 1 , and inspect solder unarrival by the contrast of 
a solder profile. 

[0022] With the terminal connected in the normal amount of solder by this, the 
contrast of a solder profile becomes clear. In the state of solder unarrival, the 
contrast of a solder profile becomes [ connection ] not clear. Therefore, decision 
of solder unarrival becomes possible easily. 

[0023] 4) As shown in drawing 2 (c), perform radioparency to an electrode 11, 
detect shading of an electrode, and inspect non-melting solder with the 
configuration of a solder profile. 

[0024] When solder fuses normally by this, it becomes a smooth surface with 
surface tension at the time of solder melting. In the state of non-melting and cold 
solder, a solder front face does not turn into a smooth surface. Therefore, 
decision of non-melting solder becomes possible easily. 
[0025] 5) As shown in drawing 2 (d), perform radioparency between electrodes 
11, detect shading between electrodes 11, and inspect an isolation solder ball. 
[0026] Thereby, the check of the solder ball generated in inter-electrode is 
possible with shading. 

[0027] 6) As shown in drawing 3 , install a reflecting mirror 21 in the periphery of 
a BGA package or CSP, and carry out visual inspection of the soldered-joint 
condition of a BGA package or the outermost periphery soldering section 24 of 
CSP. 

[0028] Thereby, when guaranteeing connection of the internal soldering section 
25, the soldering condition of an outermost periphery electrode can be checked 
visually. 

[0029] 7) Mount, without putting a BGA package or CSP on the front flesh side of 
a printed circuit board 23 in the mounting structure of the BGA package / CSP 



which carried out double-sided mounting of a BGA package or CSP, as shown in 
drawing 4 . 

[0030] Thereby, visual inspection of the BGA package by radioparency or 

soldering of CSP can be performed easily. 

[0031] 

[Example] Drawing 1 thru/or drawing 4 explain the typical example by this 
invention. 

[0032] Drawing 1 is the block diagram of the example (the 1) of this invention. 
This drawing shows the configuration of the soldered-joint inspection by 
radioparency. 

[0033] In this drawing, 1 is radioparency equipment. 2 is the X-ray generating 
section and is penetrated to the position of the sample which mentions an X-ray 
later. 3 is a sample, the member used as a test objective is pointed out and the 
printed circuit board which mounted the BGA package mentioned later and CSP 
corresponds in this example. 4 is a detecting element, for example, detects 
shading for lead in a solder. 5 is a display and displays based on the detection 
result of said detection machine 4. 6 is an airline printer and prints the detection 
result of said detection machine 4 to a record medium. 
[0034] In the soldering inspection by radioparency, it is outputting shading for 
lead in a solder with the bad rate of radioparency to a display 5 or an airline 
printer 6, and observing an output, and a soldering condition is inspected. 
Decision of the quality of soldering is [0035] to which decision becomes possible 
by a transparency shadow shade etc. Drawing 2 is the explanatory view of the 
example (the 1) of this invention. This drawing (a) shows inspection of solder 
short-circuit, this drawing (b) shows inspection of solder unarrival, this drawing 
(c) shows inspection of non-melting solder, and this drawing (d) shows inspection 
of an isolation solder ball, respectively. 

[0036] In this drawing (a), radioparency is performed between electrodes 11 and 
the condition of having detected shading between electrodes 11 is shown. Since 
a short circuit can be checked by the mustache of solder between electrodes 1 1 , 



it is shown that the solder short-circuit 12 has occurred. 
[0037] In this drawing (b), radioparency is performed to an electrode 11, shading 
of an electrode 1 1 is detected, and the condition of having inspected solder 
unarrival by the contrast of a solder profile is shown. In shading of radioparency, 
the contrast of the solder profile of the soldering section 14 is clear with the 
terminal connected in the normal amount of solder. On the other hand, in the 
state of solder unarrival, the contrast of the solder profile of the soldering section 
14 is [ connection ] not clear. 

[0038] In this drawing (c), radioparency is performed to an electrode 11, shading 
of an electrode 1 1 is detected, and the condition of having inspected non-melting 
solder with the configuration of a solder profile is shown. In shading of 
radioparency, when solder fuses normally, since the soldering section 14 is a 
smooth surface with surface tension at the time of solder melting, it is a round 
shape. In the state of non-melting and cold solder, since a front face does not 
turn into a smooth surface, the soldering section 14 serves as a distorted 
configuration. 

[0039] In this drawing (d), radioparency is performed between electrodes 11, 
shading between electrodes 11 is detected, and the condition of having 
inspected the isolation solder ball is shown. The check of the solder ball 13 
generated in inter-electrode is possible with shading. 13a shows a comparatively 
big solder ball, and 13b shows the comparatively small solder ball, respectively. 
Whether the solder ball 13 has short danger or there is nothing need to be 
judged. Decision of a quality is judged by timely with the tooth space between 
circuit patterns, and the magnitude of the solder ball 13. 

[0040] Drawing 3 is the organization chart of the example (the 2) of this invention. 
This drawing (a) shows a partial side elevation, and this drawing (b) shows an 
operation explanatory view, respectively. 

[0041] In this drawing, a reflecting mirror 21 is installed in the periphery of a BGA 
package / CSP22, and visual inspection of the soldered-joint condition of a BGA 
package or the outermost periphery soldering section 24 of CSP is carried out. A 



reflecting mirror 21 is good to use a prism-like mirror with a tabular mirror or a 
moderate include angle etc. Moreover, checking visually using a microscope etc. 
is desirable. 

[0042] In addition, in this example, when guaranteeing the soldering connection 
of those other than a BGA package or the outermost periphery electrode of CSP, 
it is the effective soldered-joint inspection approach. 

[0043] Drawing 4 is the organization chart of the example (the 3) of this invention. 
[0044] In this drawing, in case a BGA package or CSP is mounted in the front 
flesh side of a printed circuit board 23, the BGA package / CSP22 mounted in the 
front face of a printed circuit board 23, and the BGA package / CSP22 mounted 
in the rear face of a printed circuit board 23 are mounted, without lapping. In this 
example, visual inspection of the BGA package by radioparency or soldering of 
CSP can be made easy. 
[0045] 

[Effect of the Invention] As explained above, according to this invention, there is 
effectiveness as taken below. 

[0046] 1) In the soldered-joint symptom of a BGA package / CSP, radioparency 
equipment performs radioparency, detect shading for lead in a solder, and 
inspect a soldering condition. 

[0047] Thereby, decision of a quality is attained by a transparency shadow shade 
etc. in the BGA package and the soldered-joint check of CSP by which a 
soldered joint is carried out with the rear face of a package. Therefore, the 
appearance check of soldering can be performed easily. Furthermore, reduction 
of an electric trial man day can be aimed at. In addition, since the feedback in 
question can be performed for a short time, the manufacture yield can be raised. 
[0048] 2) Perform radioparency to inter-electrode, detect inter-electrode shading, 
and inspect solder short-circuit. 

[0049] Thereby, a short circuit inter-electrode with shadings, such as a mustache 
of solder, can be checked. 

[0050] 3) Perform radioparency to an electrode, detect shading of an electrode, 



and inspect solder unarrival by the contrast of a solder profile. 
[0051] With the terminal connected in the normal amount of solder by this, the 
contrast of a solder profile becomes clear. In the state of solder unarrival, the 
contrast of a solder profile becomes [ connection ] not clear. Therefore, decision 
of solder unarrival becomes possible easily. 

[0052] 4) Perform radioparency to an electrode, detect shading of an electrode, 
and inspect non-melting solder with the configuration of a solder profile. 
[0053] When solder fuses normally by this, it becomes a smooth surface with 
surface tension at the time of solder melting. In the state of non-melting and cold 
solder, a solder front face does not turn into a smooth surface. Therefore, 
decision of non-melting solder becomes possible easily. 
[0054] 5) Perform radioparency to inter-electrode, detect inter-electrode shading, 
and inspect an isolation solder ball. 

[0055] Thereby, the solder ball generated in inter-electrode can do a check easily 
by shading. 

[0056] 6) Install a reflecting mirror in the periphery of a BGA package or CSP, 
and carry out visual inspection of the soldered-joint condition of a BGA package 
or the outermost periphery soldering section of CSP. 

[0057] Thereby, the soldering condition of an outermost periphery electrode can 
be checked visually. 

[0058] 7) Mount in the mounting structure of the BGA package / CSP which 
carried out double-sided mounting of a BGA package or CSP, without putting a 
BGA package or CSP on the front flesh side of a printed circuit board. 
[0059] Thereby, visual inspection of the BGA package by radioparency or 
soldering of CSP can be performed easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the example (the 1) of this invention. 
[Drawing 2] It is the explanatory view of the example (the 1) of this invention. 
[Drawing 3] It is the organization chart of the example (the 2) of this invention. 
[Drawing 4] It is the organization chart of the example (the 3) of this invention. 
[Drawing 5] It is the mounting gestalt Fig. of a BGA package / CSP. 
[Description of Notations] 
1: Radioparency equipment 
2: X-ray generating section 
3: Sample 

4: Detecting element 

5: Display 

6: Airline printer 

1 1 : Electrode 

12: Solder short-circuit 

13: Solder ball 

14: Soldering section 

21: Reflecting mirror 

22: A BGA package / CSP 

23: Printed circuit board 

24: Outermost periphery soldering section 
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